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Abstract
We combine several surveys at different wavelenghts with intermediate-band uvbyβ pho-
tometry to examine the correlation between the location of the OB-stars in the Centaurus
star-forming field and the neutral and ionized material in GSH 305+01−24 supershell seen
in the same direction. Based on homogeneous distances of nearly 700 early-type stars, we
are able to select spatially coherent stellar groupings and to revise the classical concept of
the Cen OB1 association. We argue that this star-forming field is closer to the Sun than
estimated before, at a distance of 1.8± 0.4 kpc, instead of the classical 2.5 kpc. The region
shows striking similarities between the stellar distribution and Hα and H I emission mor-
phologies, suggesting that the observed shell passes a stage through which the number of
ionizing photons emerging from the central association is not sufficient to ionize the entire
shell. Stellar masses and ages, calculated via the latest evolutionary models are used to
evaluate whether these stars can be the energy source for the supershell.
We establish a homogeneous distance scale for nearly 700 O-B9 stars toward Centaurus.
We can clearly separate the intrinsically very bright, massive, recently-born stars (MV < −2)
from the nearby late B-type stars (MV > −2). This way we can refine the stellar content
of GSH 305+01−24 supershell, avoiding contamination by relatively nearby and less massive
early-type stars. We detect a previously unnoticed group of very young stars at 1 kpc. Part
of the group, concentrated toward galactic coordinates (l = 305◦, b = 1◦) is heavily reddened.
The rest of the young stars located at 1 kpc are less reddened and spread out across the field.
The intrinsically very bright massive stars found between 1 and 3.6 kpc delineate an
extended starforming field. According to this sample of nearly 230 massive OB stars, we are
not able to confirm the classical Cen OB1 or any of the suggested subgroups of the association
((Humphreys, 1978; Mel’nik & Efremov, 1995)). From these, 133 stars seem to belong to the
GSH 305+01−24 supershell being located at an average distance of 1.8±0.4 kpc.
A comparison of uvbyβ absolute magnitudes MV and MK-based MV to the Hipparcos-
based MV points out a possible over-estimation of stellar distance when relying on an MK
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Figure 1: The HR diagram for the massive stars located inside the GSH 305+01−24 super-
shell. The size of the symbols corresponds to the mass of the stars.
based determination (Kaltcheva & Golev, 2011). Since the distances to the Galactic OB
associations come mainly from individual stellar distances and rarely from main-sequence
fitting, the uvbyβ photometry should lead to a significant improvement of the distances for
many OB-groups in the Milky Way.
We have used the H I radio-data (Southern Galactic Plane Survey, McClure-Griffiths
et al. 2005), the 100 µm DIRBE far-IR data ( Schlegel et al. 1998), and the Hα data
(Finkbeiner 2003) to produce a multiwavelength map of the Centaurus field. GSH 305+01−24
and its optical counterpart, the Coalsack Loop Hα shell (Walker & Zealey, 1998), can be as-
sociated with the massive stars around 1.8 kpc. The OB-group at 1 kpc is most probably
connected to the nearby GSH 304−00−12 supershell at 1.2±0.8 kpc (McClure-Griffiths et al.,
2001), but it could be also located at the near side of GSH 305+01−24.
As mentioned, we select photometrically 133 stars at an average distance 1.8± 0.4 kpc
located inside the GSH 305+01−24 supershell. This distance yields approximately 230× 360
pc for the size of the shell. An estimate of the ages and masses of all stars via the evolutionary
Kaltcheva & Golev et al. 3
tracks and isochrones by Ekstro¨m et al. (2012) results in 12.2 Myr for the average age of these
stars. This is in excellent agreement with our estimates for the distance of the young open
cluster NGC 4755 (1.97 kpc, 15.1 Myr), also located inside the shell. In Fig. 1 the HR diagram
for the massive stars inside the GSH 305+01−24 is shown. Models with initial metallicity
0.014 (solar) and initial rotation rate 0.40 are plotted.
The morphology of Hα shell traces the stellar distribution, as in a wind-driven Hα shell.
For each star the size of the its wind-blown bubble is estimated from the relation between the
bubble size and the initial mass of the star reported by Chen et al. (2013). The cumulative
effect of the stellar winds of the selected stars and NGC 4755 is sufficient to produce the
observed size of the H I shell. Our results, based on revised stellar content and distance to
GSH 305+01−24, are in agreement with the conclusions of McClure-Griffiths et al. (2001)
and the models of Silich et al. (2008) that the GSH 305+01−24 is a wind-blown shell.
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